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(37) ABSTRACT

A vehicle seat may include a seat main body having a seat
cushion, a rotation mechanism that 1s arranged and con-
structed to horizontally rotate the seat main body with respect
to a vehicle floor, a vertically moving mechanism that 1s
arranged and constructed to vertically move the seat main
body while moving the seat main body between vehicle inte-
rior and vehicle exterior, and a seat support that 1s capable of
attaching the seat main body to the vertically moving mecha-
nism. A cushion frame of the seat cushion 1s composed of a
pair ol longitudinal side frame elements, an anchor frame
positioned between the side frame elements and anchor mem-
bers attached to the anchor frame. The anchor frame 1s con-
nected to the seat support via remnforcement members.
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1
VEHICLE SEATS

This application claims priority to Japanese patent appli-
cation serial number 2007-249144, the contents of which are
incorporated herein by reference.

BACKGROUND OF THE

INVENTION

This mvention relates to a vehicle seat. More particularly,
the present invention relates to a vehicle seat suitable for a
wellare vehicle in which an elderly person, a physically
handicapped person or other such persons (hereinafter simply
referred to as “occupant™) 1s capable of easy getting 1n and out
of a vehicle.

A vehicle seat 1s taught by, for example, Japanese Laid-
Open Patent Publication No. 2005-14672. This vehicle seat
includes a seat main body having a seatbelt, a first sliding
mechanism that 1s capable of slide the seat main body in
forward and rearward directions of a vehicle with respectto a
vehicle tloor, and a rotation mechanism that 1s capable of
horizontally rotating the seat main body through an angle of
90 degrees between a forwardly facing position where 1t faces
a front s1de of a vehicle and a laterally facing position where
it faces a door opening of the vehicle.

This vehicle seat further includes a vertically moving
mechanism that 1s positioned between the seat main body and
the rotation mechanism. The vertically moving mechanism
includes a second sliding mechanism and a pair of four-bar
linkage mechanisms, so as to vertically and laterally move the
seat main body between vehicle interior and vehicle exterior
via a door opening while the seat main body 1s in the laterally
facing position.

In addition, this vehicle seat includes a third sliding mecha-
nism that 1s positioned between the seat main body and the
vertically moving mechanism, so as to laterally slide the seat
main body independently of the second sliding mechanism of
the vertically moving mechanism.

According to the vehicle seat thus constructed, the seat
main body can be moved between vehicle interior and vehicle
exterior via the door opening while the seat main body 1s
rotated to the laterally facing position. As a result, an occu-
pant can easily get 1n and out of the vehicle.

Further, the vehicle seat includes a fixture mechanism (an
force transmitting mechanism) 1n order to effectively anchor
or aifix the vehicle seat (the seat main body) to the vehicle
floor when a large (inertial) force (which force may be
referred to as a seatbelt loading) 1s unexpectedly applied to
the seat main body via the occupant sitting on the seat main
body. Such a large seatbelt loading can be produced, for
example, when a vehicle collision, 1n particular, a front-side
collision happens. The fixture mechanism 1s composed of a
first fixture unit positioned between the seat main body and
the vertically moving mechanism and a second fixture unit
positioned between the vertically moving mechanism and the
vehicle floor. The first and second fixture units are arranged
and constructed to engage each other when the large force 1s
applied to the seat main body, so as to aflix the vehicle seat
(the seat main body) to the vehicle floor.

Theretfore, according to the vehicle seat thus constructed,
the vehicle seat (the seat main body) can be rigidly integrated
with the vehicle floor even 11 the large force 1s applied to the
seat main body. That 1s, the vehicle seat (the seat main body)
cannot be moved on the vehicle floor even 11 the large force 1s
applied to the seat main body. As a result, the occupant sitting
on the seat main body can be reliably restrained with respect
to the vehicle tloor.
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Generally, the vehicle seat (the seat main body) 1s designed
such that a child seat (a safety seat) can be attached thereto.

That 1s, as shown 1 FIGS. 12 and 13, the seat main body
(which 1s shown by a reference numeral 250) includes a
cushion frame 210. The cushion frame 210 1s composed of a
pair of (left and right) longitudinal side frame elements 204
and an anchor frame 205. The anchor frame 205 1s positioned
between rear ends of the side frame elements 204 and 1s
connected thereto at both ends thereotf. The anchor frame 205
1s provided with a pair of anchor members (child seat attach-
ment members) 206 that are positioned spaced away from
cach other. The vehicle seat (the seat main body 250) further
includes a support frame (a seat support) 200. The support
frame 200 1s composed of a pair of (left and right) longitudi-
nal frame elements 201 positioned in parallel with each other
and a pair of ({ront and rear) lateral frame elements 202 and
203 positioned 1n parallel with each other. Both ends of each
of the frame elements 202 and 203 are respectively connected
to the side frame elements 204 of the cushion frame 210 so
that the cushion frame 210 can be integrated with the support
frame 200.

According to the vehicle seat thus designed, the child seat
can be attached to the seat main body 250 utilizing the anchor
members 206. However, for example, when the vehicle col-
lision happens, a large (inertial) force (which force will be
hereinafter referred to as a safety seat loading) can be applied
to the child seat. When the large force 1s applied to the child
seat, as shown by dot-line arrows P 1n FIG. 13, the force can
be transmitted to the rear lateral frame element 203 of the
support frame 200 via the anchor members 206, the anchor
frame 205 and the side frame elements 204. The force thus
transmitted can be converted to upward moments as shown by
outline arrows M 1n FIG. 13. The upward moments thus
produced are respectively applied to both ends of the rear
lateral frame element 203, so that the rear lateral frame ele-
ment 203 can be deformed or damaged. Upon deformation or
damaging of the rear lateral frame element 203, the cushion
frame 210 can be displaced with respect to the support frame
200. As a result, the seat main body 250 can be moved 1n the
vehicle seat. That 1s, the seat main body 250 can be moved
with respect to the vehicle floor. Thus, the child seat attached
to the seat main body 250 cannot be reliably restrained or
immobilized with respect to the vehicle tloor. This means that
an occupant (baby or infant) sitting on the child seat cannot be
reliably restrained or immobilized with respect to the vehicle
floor.

Therefore, the known vehicle seat 1 till 1s 1n need of
improvement. Thus, there 1s a need 1n the art for an improved
vehicle seat.

BRIEF SUMMARY OF THE INVENTION

For example, 1n one embodiment of the present invention,
a vehicle seat may include a seat main body having a seat
cushion, a rotation mechanism that 1s arranged and con-
structed to horizontally rotate the seat main body with respect
to a vehicle floor, a vertically moving mechanism that 1s
arranged and constructed to vertically move the seat main
body while moving the seat main body between vehicle inte-
rior and vehicle exterior, and a seat support that 1s capable of
attaching the seat main body to the vertically moving mecha-
nism. A cushion frame of the seat cushion 1s composed of a
pair of longitudinal side frame elements, an anchor frame
positioned between the side frame elements and anchor mem-
bers attached to the anchor frame. The anchor frame 1s con-
nected to the seat support via reinforcement members such
that a force applied to the anchor frame via the anchor mem-
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bers can be transmitted to the seat support via the reinforce-
ment members. The seat support 1s arranged and constructed
such that a rear portion thereof 1s capable of engaging the
vertically moving mechanism.

According to the vehicle seat thus constructed, when a
large external (inertial) force 1s applied to a child seat attached
to the seat main body using the anchor members, the force can
be effectively transmitted to the seat support via the anchor
members, the anchor frame and the reinforcement members.
That 1s, the force cannot substantially be transmitted to the
side frame elements of the cushion frame. This means that the
force can substantially be transmitted to a central portion of
the seat support and not to end portions thereof. That 1s, no
upward moments can be produced on the end portions of the
seat support. Therefore, the seat support can withstand the
force, so as to be prevented from being deformed or damaged.
As a result, the seat main body can be effectively prevented
from moving in the vehicle seat. That 1s, the seat main body
can be prevented from moving with respect to the vehicle
floor. Therefore, the child seat attached to the seat main body
can be reliably restrained or immobilized with respect to the
vehicle floor. Thus, an occupant (baby or infant) sitting on the
chuld seat can be reliably restrained or immobilized with
respect to the vehicle floor.

Further, the seat support can be elfectively held by the
vertically moving mechanism because the rear portion of the
seat support 1s capable of engaging the vertically moving
mechanism. Therefore, when the force 1s transmitted to the
seat support, the seat support can further effectively withstand
the force, so as to be further prevented from being deformed
or damaged.

Other objects, features, and advantages, of the present
invention will be readily understood atter reading the follow-
ing detailed description together with the accompanying
drawings and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view of a vehicle having a vehicle seat
according to a representative embodiment of the present
invention;

FIG. 2 1s rear view of the vehicle seat, which 1s viewed
along an arrow II of FIG. 1;

FIG. 3 1s a side view of the vehicle seat, which 1llustrates
movement of the vehicle seat;

FIG. 4 1s a side view of the vehicle seat, which 1llustrates
the movement of the vehicle seat;

FIG. 5 1s a side view of the vehicle seat, which 1llustrates
the movement of the vehicle seat;

FIG. 6 1s a partially enlarged detail view of FIG. 3;

FIG. 7 1s an enlarged side view of a vertically moving
mechanism;

FIG. 8 1s a side view of a main sliding mechanism:;

FIG. 9 1s an elevational view of the vehicle seat:;

FIG. 10 15 a perspective view of a seat main body of the
vehicle seat, which illustrate a cushion frame and a support
frame:

FIG. 11 1s a view viewed from line XI-XI of FIG. 10,

FIG. 12 1s a perspective view of a seat main body of a
conventional vehicle seat, which 1llustrate a cushion frame

and a support frame; and
FIG. 13 1s a view viewed from line XIII-XIII of FIG. 12.

DETAILED DESCRIPTION OF THE INVENTION

In the following, a detailed representative embodiment of
the present invention will be described with reference to FIG.

1 to FIG. 11.
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As shown i FIG. 1, a rear (second row) left seat of a
vehicle A 1s exemplified as a vehicle seat 1 according to the
representative embodiment. The vehicle seat 1 may prefer-
ably include a seatmain body 10. In the vehicle seat 1, the seat
main body 10 can horizontally move or rotate through an
angle of 90 degrees between a forwardly facing position
(shown by solid lines 1n FIG. 1) where it faces forwardly of
the vehicle A and a laterally facing position (shown by broken
lines 1 FIG. 1) where i1t faces a door opening K of the vehicle
A. Further, the seat main body 10 can laterally move at the
laterally facing position, so as to move between vehicle inte-
rior and vehicle exterior via the door opening K (FIGS. 3 and
4). Further, the seat main body 10 can vertically move (i.e.,
move up and down) 1n the vehicle exterior, so as to move
between an upper position and a lower position (FIGS. 4 and
5). Aswill be recognized, when the seat main body 10 1s inthe
lower position, a person can easily get 1n and out of the seat
main body 10.

When the person gets out of the vehicle A, the seat main
body 10 1s moved from the vehicle interior to the vehicle
exterior after 1t 1s rotated to the laterally facing position in the
vehicle interior. Thereatter, the seat main body 10 1s moved
downwardly toward the lower position such that the person
can get out of the seat main body 10. This allows the person to
get out of the vehicle A. To the contrary, when the person gets
into the vehicle A, the seat main body 10 1s moved to the lower
position such that the person can get in the seat main body 10.
After the person gets 1n and sits on the seat main body 10, the
seat main body 10 1s moved in the reverse order. This allows
the person to get mto the vehicle A.

In order to move the seat main body 10 as described above,
the vehicle seat 1 may preferably include a longitudinal slid-
ing mechanism 20 disposed on a vehicle floor F, a rotation
mechanism 30 that 1s disposed on the longitudinal sliding
mechanism 20, a vertically moving mechanism 80 that 1s
disposed on the rotation mechanism 30, and a main or {first
lateral sliding mechanism 350 that 1s disposed on the vertically

moving mechanism 80. Further, the seat main body 10 may
preferably be disposed on the first lateral sliding mechanism
50.

As shown 1n FIG. 9, the seat main body 10 1s designed such
that a child seat (a safety seat) C can be attached thereto. As
best shown 1n FIG. 10, the seat main body 10 may preferably
include a seat cushion 11 and a seat back 12. The seat cushion
11 may preferably include a cushion frame 11d. The cushion
frame 114 1s composed of a pair of (left and right) longitudi-
nal side frame elements 11a and an anchor frame 115. The
anchor frame 115 1s laterally positioned between rear ends of
the side frame elements 11a and 1s connected thereto at both
ends. The anchor frame 115 1s provided with a pair of anchor
members (safety seat attachment members) 11 ¢ that are posi-
tioned laterally spaced away from each other.

As best shown 1 FI1G. 10, the vehicle seat 1 (the seat main
body 10) further includes a support frame (seat support) 150.
The support frame 150 1s composed of a pair of (left and right)
longitudinal frame elements 151 and 152 positioned in par-
allel with each other and a pair of (front and rear) lateral frame
clements 153 and 154 positioned in parallel with each other.
The lateral frame elements 153 and 154 are disposed on the
longitudinal frame elements 151 and 152 and are connected
thereto. The support frame 150 thus constructed 1s positioned
between the side frame elements 11a of the cushion frame
11d such that the lateral frame elements 153 and 154 extend
therebetween 1n parallel with the anchor frame 115. Further,
both ends of each of the lateral frame elements 153 and 154
are respectively connected to the side frame elements 11a of
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the cushion frame 114, so that the cushion frame 114 can be
integrated with the support frame 1350.

As described above, the cushion frame 11d can be inte-
grated with the support frame 150 while the anchor frame 1156
1s positioned 1n parallel with the rear lateral frame element
154. In addition, as best shown in FIG. 10, the anchor frame
115 and the rear lateral frame element 154 thus positioned are
connected to each other via reinforcement members 160 and
161 that vertically extend between the anchor frame 115 and
the rear lateral frame element 154. The reinforcement mem-
bers 160 and 161 may preferably be positioned so as to be
laterally spaced away from each other. Also, the reinforce-
ment members 160 and 161 may preferably positioned so as
to be laterally inwardly spaced away from the anchor mem-

bers 11c.

As will be appreciated, 1n order to attach the child seat C to
the seat main body 10, attachment belts CB (FIG. 9) provided
to the child seat C are connected to the anchor members 11c.
Naturally, the child seat C 1s provided with a child seatbelt
(not shown) such that the person (baby or infant) sitting on the
child seat can be reliably restrained therein.

The longitudinal sliding mechanism 20 1s intended to move
the seat main body 10 forward and rearward relative to the
vehicle A 1n the vehicle interior. As shown 1n FIG. 2, the
longitudinal sliding mechanism 20 imncludes a pair of station-
ary rails 22, a longitudinal slide base 23 and a driving mecha-
nism 24 as a drive source of the longitudinal sliding mecha-
nism 20. The stationary rails 22 are fixedly attached to a
stationary base 21 mounted on the vehicle floor F, so as to
longitudinally extend 1n parallel with each other. The longi-
tudinal slide base 23 longitudinally slidably engages the sta-
tionary rails 22.

As best shown 1n FIG. 2, the stationary rails 22 have
engagement recesses 22a having a U-shape 1n cross section.
Conversely, the longitudinal slide base 23 has a pair of linear
engagement portions 21s that are formed in longitudinal
peripheries thereol. The engagement portions 21s of the lon-
gitudinal slide base 23 engage the engagement recesses 22a
via a plurality of bearing balls 26, so that the longitudinal
slide base 23 can smoothly slide with respect to the stationary

rails 22.

The driving mechanism 24 may preferably include a drive
motor 24q attached to the stationary base 21, a threaded shaft
24b that 1s rotatably positioned on the stationary base 21, and
a nut 24¢ that 1s fixedly attached to the longitudinal slide base
23. The threaded shait 245 1s positioned 1n parallel with the
stationary rails 22. One end of the threaded shait 24b 1s
coaxially coupled to a drive shaft (not shown) of the drive
motor 24a, so that the threaded shaft 245 can be rotated by the
drive motor 24a. Further, the threaded shaft 245 threadably
engages the nut 24¢ such that the nut 24¢ can move along the
threaded shaft 245 when the threaded shaft 245 1s rotated by
the drive motor 24a. Therefore, when the drive motor 24a 1s
rotated 1n normal and reverse directions, the longitudinal
slide base 23 can move forward and backward relative to the
vehicle A along the stationary rails 22.

The rotation mechanism 30 is imntended to rotate the seat
main body 10 between the forwardly facing position and the
laterally facing position for an angular range ol approxi-
mately 90 degrees 1n the vehicle interior. As shown 1n FIG. 2,
the rotation mechanism 30 may preferably include an outer
wheel 31a (support base) that 1s fixedly disposed on the
longitudinal slide base 23 of the longitudinal sliding mecha-
nism 20, an inner wheel 315 (rotatable base) that 1s positioned
in the outer wheel 31a so as to be rotatable therein, a rotation
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base 35 that 1s disposed on the mnner wheel 315 and 1s fixed
thereto, and a driving mechanism 32 as a drive source of the
rotation mechanism 30.

As shown 1n FIG. 2, an annular groove having a V-shape 1n
cross section 1s formed 1n an outer circumierential surface of
the mner wheel 31b. Similarly, a corresponding annular
groove having a V-shape in cross section 1s formed 1n an inner
circumierential surface of the outer wheel 31a. A plurality of
bearing balls 314 are positioned between the V-shaped annu-
lar grooves of the inner and outer wheels 31a and 315, so that
the mnner wheel 315 can smoothly rotate in the outer wheel
31a.

As shown 1n FIG. 2, the driving mechanism 32 may pret-
erably include a drive motor 32m disposed on the rotation
base 35, and an output gear 32a. The output gear 32a meshes
a gear portion 31¢ formed 1n an outer circumierential surface
of the outer wheel 31a so as to transmit rotational motion of
the drive motor 32m to the outer wheel 31a. Therefore, upon
actuation of the drive motor 32m, the rotation base 35 fixedly
attached to the mner wheel 315 15 capable of rotating with
respect to the longitudinal slide base 23. As will be appreci-
ated, upon rotation of the rotation base 33, the vertically
moving mechanism 80, the first lateral sliding mechanism 350
and the seat main body 10 can be integrally rotated.

Next, the vertically moving mechanism 80 1s intended to
laterally move the seat main body 10 between the vehicle
interior and the vehicle exterior and vertically move between
the upper position and the lower position in the vehicle exte-
rior. The vertically moving mechanism 80 has a second lateral
sliding mechanism 40, a pair of (right and leit) four-bar link-
age mechanisms (vertically moving devices) 44 and a verti-
cally moving base 45.

As shown 1n FIG. 2, the second lateral sliding mechanism
40 may preferably include a guide mechanism 42, a slide base
41 and a driving mechanism 70 as a drive source of the slide
base 41. The guide mechanism 42 1s composed of a pair of
guide rails 42a that are disposed on the rotation base 35 1n
parallel with each other so as to extend along longitudinal
peripheries thereotf, and a pair of slide members 425 that are
respectively slidably attached to the guide rails 42a. The slide
base 41 1s disposed on the slide members 425,

As shown1n FIGS. 2 and 7, each of the guide rails 42a 1s an
clongated bar having a rectangular shape in cross section. A
pair of grooves having a V-shape in cross section are formed
in opposite side surfaces of the guide rails 42a so as to lon-
gitudinally extend therealong. Fach of the grooves 1s shaped
so as to be capable of receiving a plurality of bearing balls 414
therein.

Each of the slide members 425 has a U-shape 1n cross
section. The slide members 425 slidably engage the guide
rails 42a via the bearing balls 41a that are received 1n the
V-shaped grooves of the guide rails 42a.

The slide base 41 1s disposed on the slide members 425 and
1s fixedly attached thereto. Thus, the slide base 41 1s capable
of longitudinally sliding along the guide rails 424 via the slide
members 42b.

As shown 1n FIGS. 2 and 7, the driving mechanism 70 may
preferably includes a drive motor assembly 71 attached to the
rotation base 35, a threaded shait 72 that 1s rotatably posi-
tioned on the rotation base 35, and a nut 73 that 1s fixedly
attached to the slide base 41. The drive motor assembly 71 1s
composed of a drive motor 71a and reduction gears 715. The
threaded shaft 72 1s positioned in parallel with the guide rails
42a. One end of the threaded shaft 72 is coaxially coupled to
a drive shait (not shown) of the drive motor assembly 71, so
that the threaded shait 72 can be rotated by the drive motor
assembly 71. Further, the threaded shaft 72 threadably
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engages the nut 73 such that the nut 73 can move along the
threaded shaft 72 when the threaded shatt 72 1s rotated by the
drive motor assembly 71. Therefore, when the drive motor
71a 1s rotated 1n normal and reverse directions, the slide base
41 can move along the guide rails 42a on the rotation base 35
between an advanced or forward-most position and a
retracted or rear-most position.

As shown 1n FIG. 2, the four-bar linkage mechanisms (the
vertically moving devices) 44 are respectively mounted on
both side portions of the slide base 41. Each of the four-bar
linkage mechanisms 44 may preferably include an inner link
arm 44a and an outer link arm 445. Proximal ends of the link
arms 44a and 44b are respectively vertically rotatably sup-
ported on the side portions of the slide base 41 via axles 44c¢
and 444 (FIGS. 3 and 7). Conversely, distal ends of the link
arms 44a and 44b are respectively vertically rotatably con-
nected to side portions of the vertically moving base 45 via
axles 4de and 44f (F1G. 3). That 1s, the link arms 44a and 445
are supported by the slide base 41 at one end and support the

vertically moving base 45 at the other end. Further, the inner
link arm 44a and the outer link arm 445 are oil

set 1n a lateral
direction 1n order to prevent mutual interference thereof (FIG.
2). In addition, as shown 1n, for example, FI1G. 3, the axles 44¢
and 44d are positioned spaced apart from each other. Simi-
larly, the axles 44e and 44f are positioned spaced apart from
cach other. Naturally, a distance between the axles 44¢ and
d44d, a distance between the axles 44e and 44/ and lengths of
the link arms 44a and 445 may preferably be determined such
that the vertically moving base 45 can be appropnately
moved while it 1s maintained 1n a predetermined attitude.

As best shown i FIGS. 2 and 6, the four-bar linkage
mechanisms 44 further include a pair of guide rollers 46 and
a pair of guide rails 47. The guide rollers 46 are respectively
rotatably attached to the inner link arms 44a. Conversely, the
guide rails 47 are fixedly attached to the rotation base 35, so
as to longitudinally extend 1n parallel with the guide rails 42a.
The guide rollers 46 are respectively positioned on upper
surfaces of the guide rails 47, so as to rotate therealong.
Further, as shown 1n FIG. 6, the upper surface of each of the
guide rails 47 may preferably be composed of a flattened
surface portion 47a and a downwardly inclined cam surface
portion 47b. The tlattened surface portion 47a constitutes a
substantial portion of the guide rail upper surface. Con-
versely, the downwardly inclined cam surface portion 475 1s
formed only 1n a forward end portion (a left end portion 1n
FIG. 6) of the guide rail 47.

When the slide base 41 of the second lateral sliding mecha-
nism 40 forwardly slides from the rear-most or retracted
position thereof (FIGS. 3 and 4) along the guide rails 424
upon actuation of the driving mechanism 70, the link arms
d44a and 445 (the four-bar linkage mechanisms 44) can move
torwardly with the slide base 41 while the guide rollers 46
rotate on the tlattened surface portions 47a of the guide rails
47. As shown 1n FIG. 5, when the slide base 41 comes close to
the forward-most position thereot (1.e., when the guide rollers
46 come close to the forward ends of the guide rails 47), the
link arms 44a and 445 pivot or rotate downwardly about the
axles 44¢ and 444 while the guide rollers 46 rotate on the cam
surface portion 475 of the guide rails 47 (F1G. 5). At this time,
the vertically moving base 45 connected to the distal ends of
the link arms 44a and 445 can move downwardly while mov-
ing forwardly.

Conversely, when the slide base 41 backwardly slides
along the guide rails 42aq upon reverse actuation of the driving
mechanism 70, the link arms 44a and 445 (the four-bar link-
age mechanisms 44) can move reversely or backwardly with
the slide base 41. At this time, the link arms 44aq and 4456 pivot
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or rotate upwardly about the axles 44¢ and 44d while the
guide rollers 46 rotate on the cam surface portlon 47b of the
guide rails 47. As a result, the vertically moving base 45
connected to the distal ends of the link arms 44a and 445 can
move upwardly while moving backwardly toward the vehicle
interior. When the slide base 41 further backwardly shides
along the guide rails 42a, the link arms 44a and 445 can move
backwardly with the slide base 41 while the guide rollers 46
rotate on the tlattened surface portions 47a of the guide rails
47. Thus, the slide base 41 of the second lateral sliding
mechanism 40 can be returned to the rear-most position
thereof (FIGS. 3 and 4).

Next, the first lateral sliding mechanism 30 1s intended to
slide the seat main body 10 independently of the second
lateral sliding mechanism 40. As shown 1n, for example,
FIGS. 2 and 8, the first lateral sliding mechanism 50 may
preferably include a slide base or seat support base 51, a guide
mechanism 74 and a driving mechanism 32 as a drive source
of the first lateral sliding mechanism 50. The gmide mecha-
nism 74 1s composed of a pair of slide rails 74a and two pairs
of guide members 745. The slide rails 74a are attached to a
lower surface of the seat support base 51 so as to extend 1n
parallel with each other. Conversely, the guide members 7456
are fixedly attached to the vertically moving base 45 so as to
respectively slidably recerve the slide rails 74a.

In particular, each of the slide rails 74q 1s an elongated bar
having a rectangular shape 1n cross section. A pair of grooves
having a V-shape in cross section are formed 1n opposite side
surfaces of the slide rails 74a so as to longitudinally extend
therealong. Each of the grooves 1s shaped so as to be capable
of recerving a plurality of bearing balls 74¢ therein.

Each of the guide members 746 has a U-shape 1n cross
section. The slide rails 74a slidably engage the guide mem-
bers 74bH via the bearing balls 74¢ that are received 1n the
V-shaped grooves of the slide rails 74a. Thus, the seat support
base 51 1s capable of longitudinally smoothly sliding via the
slide rails 74a and the guide members 7454.

As shown 1n FIGS. 2 and 8, the driving mechanism 52 may
preferably include a drive motor 52a attached to a lower
surface of the seat support base 51, a threaded shait 525 that
1s rotatably attached to the lower surface of the seat support
base 51, and a nut 52¢ that 1s fixedly attached to the vertically
moving base 45. The threaded shait 525 1s positioned in
parallel with the slide rails 74a. One end of the threaded shaft
52b 1s coupled to a drive shaft (not shown) of the drive motor
52a, so that the threaded shatt 525 can be rotated by the drive
motor 52a. Further, the threaded shaift 525 threadably
engages the nut 52¢ such that the threaded shaft 525 can move
along the nut 52¢ when the threaded shait 525 1s rotated by the
drive motor 52a. Therefore, when the drive motor 52a 1s
rotated 1in normal and reverse directions, the seat support base
51 can longitudinally move or slide along the guide members
74b between a rear-most position (FIG. 3) and a forward-
most position (FIG. 4).

As shown 1 FIGS. 2, 6 and 8, the seat main body 10 1s
attached to the seat support base 51 of the first lateral sliding
mechanism 50. In particular, the frame elements 151 and 152
of the support frame 150 1s fixedly attached to an upper
surface of the seat support base 51, so that the seat main body
10 1s integrally connected to the seat support base 51. As
previously described, the seat support base 51 1s slidably
attached to the vertically moving base 435 via the slide rails
74a and guide members 745. Thus, the seat main body 10 1s
mounted on the vertically moving base 43 via the first lateral
sliding mechanism 50.

In addition, as best shown 1n FIG. 6, the slide base 41 of the

second lateral sliding mechanism 40 may preferably be
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shaped so as to engage rear ends 151a and 152a of the frame
clements 151 and 152 when the seat support base 31 (the seat

main body 10) 1s moved to the rear-most position. In particu-
lar, therearends 151a and 1524 of the frame elements 151 and
152 may preferably be extended rearwardly, so as to be 1ntro-
duced into the slide base 41 when the seat support base 51 (the
seat main body 10) 1s moved to the rear-most position.
Next, an operation of the vehicle seat 1 thus constructed

will be described.

When the seat main body 10 having the child seat C that 1s
attached thereto 1s 1n the forwardly facing position 1n the
vehicle interior, the drive motor 244 of the driving mechanism
24 1s driven such that the longitudinal slide base 23 1s posi-
tioned at a normal base position on the sliderails 22. Thus, the
seat main body 10 1s positioned at a normal seat position on
the vehicle floor F.

Atthis time, the drive motor 32m of the driving mechanism
32 (the rotation mechanism 30) 1s driven normally such that
the iner wheel 3156 (the rotation base 35) 1s rotationally
locked at a first rotational position. Thus, the seat main body
10 1s rotationally locked at the forwardly facing position.

Also, atthis time, the drive motor 71a of the driving mecha-
nism 70 (the second lateral sliding mechanism 40) 1s driven
such that the slide base 41 1s shifted to the rear-most position
(FI1G. 3).

Next, i order to move the seat main body 10 from the
forwardly facing position in the vehicle interior to the lower
position 1n the vehicle exterior, the drive motor 24a of the
driving mechanism 24 (the longitudinal sliding mechanism
20) 1s first driven, so that the longitudinal slide base 23 is
moved to a base rotating position on the slide rails 22. At this
time, the seat main body 10 1s positioned at a seat rotation
position on the vehicle floor F. Thereatter, the drive motor
32m of the driving mechanism 32 (the driving mechanism 30)
1s driven reversely. Upon actuation of the drive motor 32,
the inner wheel 315 (the rotation base 35) 1s can be horizon-
tally reversely rotated via the output gear 32a. The dnive
motor 32m 1s continuously driven until the mner wheel 315 1s
rotated about 90 degrees. Thus, the mner wheel 315 (the
rotation base 35) 1s rotated from the first rotational position to
a second rotational position. As aresult, the seat main body 10
1s rotated to the laterally facing position (FIG. 3).

Further, the drive motor 52a of the first lateral sliding
mechanism 50 1s rotated 1n a normal direction before the
rotational motion of the rotation base 335 (the seat main body
10) 1s completed, so as to move or advance the seat support
base 51 from the vehicle interior toward the vehicle exterior
(1.e., from the rear-most position toward the forward-most
position) along the guide members 745 on the vertically mov-
ing base 45 of the vertically moving mechanism 80. Thus, as
shown 1n FIG. 4, the seat main body 10 attached to the seat
support base 51 can be moved or advanced from the vehicle
exterior toward the vehicle exterior. At this time, the rear ends
151a and 1352a of the frame elements 151 and 152 of the
support frame 150 can be disengaged from the slide base 41.

Moreover, the drive motor 71a of the second lateral sliding,
mechamism 40 1s rotated 1n a normal direction before the
advancing motion of the seat support base 51 (the seat main
body 10) 1s completed, so as to move or advance the slide base
41 along the guide rails 42a. As a result, as shown 1n FIG. 5,
the vertically moving base 45 1s advanced while 1t 1s down-
wardly moved via the four-bar linkage mechanisms 44. Thus,
the seat main body 10 attached to the vertically moving base
45 via the seat support base 51 can be further moved or
advanced while 1t 1s downwardly moved toward the lower
position. That1s, the seat main body 10 can be moved along an
upwardly convexed arcuate trajectory T.

To the contrary, in order to return the seat main body 10
from the lower position in the vehicle exterior to the for-
wardly facing position in the vehicle interior, a reverse opera-
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tion to the operation described above 1s performed. That 1s,
the drive motor 71a of the second lateral sliding mechanism
40 1s first rotated 1n a reverse direction, so as to move or retract
the slide base 41 along the guide rails 42a. As a result, the
vertically moving base 45 of the vertically moving mecha-
nism 80 1s moved or retracted toward the vehicle interior
while 1t 1s upwardly moved via the four-bar linkage mecha-

nisms 44. Thus, the seat main body 10 attached to the verti-
cally moving base 45 via the seat support base 51 can be

moved or retracted while it 1s upwardly moved. That 1s, the
seat main body 10 can be moved along the arcuate trajectory
T 1n an opposite direction.

On the other hand, the drive motor 52a of the first lateral
sliding mechanism 30 1s rotated 1n a reverse direction before
the retracting motion of the slide base 41 1s completed, so as
to move or retract the seat support base 51 from the vehicle
exterior toward the vehicle interior (1.e., from the forward-
most position toward the rear-most position) along the guide
members 74b on the vertically moving base 45. Thus, the seat
main body 10 attached to the seat support base 51 can be
further moved or retracted toward the vehicle interior. At this
time, the rear ends 151a and 152a of the frame elements 151
and 152 of the support frame 150 are introduced 1nto the slide
base 41 (FIG. 6).

Thereatter, the drive motor 32m of the driving mechanism
32 (the driving mechanism 30) 1s driven normally while the
drive motors 52a and 71 are driven so as to further retract the
slide base 41 and the seat support base 51. Upon actuation of
the drive motor 32m, the inner wheel 315 can be normally
rotated. The drive motor 32 1s continuously driven until the
inner wheel 315 1s rotated about 90 degree. Thus, the inner
wheel 315 (the rotation base 35) 1s rotated from the second
rotational position to the first rotational position. As a result,
the seat main body 10 1s rotated from the laterally facing
position to the forwardly facing position in the vehicle inte-
rior. Thus, the seat main body 10 1s positioned at the seat
rotation position on the vehicle floor F.

Subsequently, the drive motor 24a of the driving mecha-
nism 24 (the longitudinal sliding mechanism 20) 1s driven, so
that the longitudinal slide base 23 1s moved to the normal base
position on the slide rails 22. As a result, the seat main body
10 1s moved to the normal seat position on the vehicle floor F.
Thus, the seat main body 10 1s returned from the vehicle
exterior to the vehicle interior.

According to the vehicle seat 1 thus constructed, the seat
main body 10 can be moved between the vehicle interior and
the vehicle exterior via the door opening K while the seat
main body 10 1s vertically moved. Therefore, the child seat C
can be easily attached to the seat main body 10. In addition, 1t
1s possible to easily get an occupant (baby or infant) 1n and out
of the child seat C attached to the vehicle seat 10.

Further, according to the vehicle seat 1, when a large force
(a safety seatloading)1s applied to the child seat C attached to
the seat main body 10, the force can be transmitted to the rear
lateral frame element 154 of the support frame 150 via the
anchor members 11¢, the anchor frame 115 and the reinforce-
ment members 160 and 161 as shown by dot-line arrows Q 1n
FIG. 11 because the anchor frame 115 and the rear lateral
frame element 154 are connected to each other via the rein-
forcement members 160 and 161. That 1s, the force can be
elfectively prevented from being transmitted to the side frame
clements 11a of the cushion frame 11d. This means that the
force can substantially be transmitted to only a central portion
ofthe rear lateral frame element 154. As a result, the force can
be eflectively prevented from being applied to both ends of
the rear lateral frame element 154 as upward moments, so that
the rear lateral frame element 154 can be elfectively pre-
vented from being deformed or damaged. Therefore, the seat
main body 10 can be effectively prevented from moving 1n the
vehicle seat 1. As a result, the child seat C attached to the seat
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main body 10 can be reliably restrained or immobilized with
respect to the vehicle floor F. Thus, the occupant (baby or
infant) sitting on the child seat C can be reliably restrained or
immobilized with respect to the vehicle floor F even if a
vehicle collision happens.

In addition, the rear ends 151a and 152a of the frame
clements 151 and 152 of the support frame 150 can be 1ntro-
duced into the slide base 41 when the seat main body 10 (the
seat support base 51) 1s moved to the rear-most position.
Therefore, the support frame 150 can be ngidly integrated
with the slide base 41 of the second lateral sliding mechanism
40. As a result, the force applied to the child seat can be
reliably recetved by the second lateral sliding mechanism 40
(the vertically moving mechanism 80), so that the child seat C
can be further firmly immobilized with respect to the vehicle
tfloor F. As aresult, the occupant sitting on the child seat C can
be further reliably restrained or immobilized with respect to
the vehicle tloor F.

Various changes and modifications may be made to the
present invention without departing from the scope of the
invention. For example, 1n the representative embodiment,
the longitudinal sliding mechanism 20, the rotation mecha-
nism 30, the second lateral sliding mechanism 40 and the first
lateral sliding mechanism 30 are constructed so as to respec-
tively be electrically operated via the drive motors 24a, 32m,
71a and 52a. However, these mechanisms 20, 30, 40 and 50
can be constructed so as to respectively be manually operated.

Moreover, 1n the embodiment, the rear (second row) left
seat 1s exemplified as the vehicle seat 1. However, the vehicle
seat 1 may be a front passenger seat, a rear (second row) right
seat and a third seat.

A representative example of the present invention has been
described 1n detail with reference to the attached drawings.
This detailed description 1s merely intended to teach a person
of skill in the art further details for practicing preferred
aspects of the present invention and 1s not intended to limait the
scope of the invention. Only the claims define the scope of the
claimed invention. Theretfore, combinations of features and
steps disclosed 1n the foregoing detailed description may not
be necessary to practice the mvention in the broadest sense,
and are 1nstead taught merely to particularly describe detailed
representative examples of the invention. Moreover, the vari-
ous features taught 1n this specification may be combined 1n
ways that are not specifically enumerated 1n order to obtain
additional useful embodiments of the present invention.

The mvention claimed 1s:

1. A vehicle seat, comprising:

a seat main body having a seat cushion;

a rotation mechanism that 1s arranged and constructed to
horizontally rotate the seat main body with respect to a
vehicle floor;
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a vertically moving mechanism that 1s arranged and con-
structed to vertically move the seat main body while
moving the seat main body between vehicle interior and
vehicle exterior;

a seat support that 1s capable of attaching the seat main

body to the vertically moving mechanism, and
a first sliding mechanism that 1s arranged and constructed

to horizontally move the seat main body,

wherein a cushion frame of the seat cushion 1s composed of
a pair of longitudinal side frame elements, an anchor
frame positioned between the side frame elements, and
anchor members attached to the anchor frame and
capable of being detachably connected to a child seat,

wherein the anchor frame 1s connected to the seat support
via reinforcement members such that a force applied to
the anchor frame via the anchor members can be trans-
mitted to the seat support via the reinforcement mem-
bers,
wherein the vertically moving mechanism comprises a sec-
ond lateral sliding mechanism that 1s disposed on a rota-
tion base of the rotation mechanism, a vertically moving
device thatis attached to a slide base of the second lateral
sliding mechanism, so as to vertically move depending
upon the sliding motion of the slide base,
wherein the seat support 1s slidably attached to the verti-
cally moving device via the first sliding mechanism, so
that the seat main body can vertically move while mov-
ing between the vehicle iterior and the vehicle exterior
when the vertically moving device 1s moved depending
upon the sliding motion of the slide base,
wherein a rear portion of the seat support 1s capable of
engaging the slide base of the second lateral sliding
mechanism when the seat main body 1s moved to a
rear-most position 1n a condition that the slide base 1s 1n
a retracted position,

wherein the seat support 1s composed of a pair of longitu-
dinal frame elements and a pair of front and rear lateral
frame elements,

wherein the front and rear lateral frame elements extend

between the side frame elements of the cushion frame
and are connected thereto, so that the cushion frame 1s
integrated with the seat support, and

wherein the anchor frame i1s connected to the rear frame

clement via the reinforcement members between the
longitudinal frame elements.

2. The vehicle seat as defined 1n claim 1, wherein rear ends
of the longitudinal frame elements of the seat support extend
rearwardly, so as to be itroduced into the slide base of the
second lateral sliding mechanism when the seat main body 1s
moved to the rear-most position 1n the condition that the slide
base 1s 1n the retracted position.
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